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KomaHgbl 6e3 pesynsrarta Pos{gres

Komanaer SQL BcTpauBatoTcs B Koz, PL/pgSQL

KaK U B BBIDO)KEHUSIX:
3ampocC MOArOTaBIMBALTCS,
niepemeHHble PL/pgSQL nofcTaBasOTCS Kak MapaMeTpsl

SELECT - PERFORM

ymo6HO 27151 BbI30Ba QYHKIHI ¢ To0O0UHbIMU 3ddekTamu
3arpoCkl, HauMHaroecs: Ha WITH, Hafjo «o6opaunBath» B SELECT

INSERT, UPDATE, DELETE u gpyrue koMmasZbl SQL

KpPOMe CJTy>KeOHBIX KOMaH[|
yIipaB/ieHHe TPaH3aKLMSIMA — TOJIBKO B TIPOLieAlypax ¥ aHOHUMHBIX O/10Kax

Kak Mbl y)ke Bugenu B npegbiaywiein teme, PL/pgSQL oveHb TeCHO
nHTEerpmposaH ¢ SQL. B 4aCTHOCTU, BCE BblipaXeHNs BblUMCIAKOTCA

C NOMOLLbI NOArOTOB/IEHHLIX SQL-onepaTtopoB. B BbIpaXeHUAX MOXHO
ncrnonb3oBartb nepemeHHsle PL/pgSQL n napameTpbl nognporpaMmm — OHM
aBTOMaTU4YeCKN NOACTaBNAKTCA B 3anpoc B BUAe napameTpos.

BHyTpu kKoga Ha PL/pgSQL MOXHO BbINOMHATL U OTAeNbHble SQL-3anpochl.
UTO6bI BbINOMHUTL 3anpoc, He Bo3Bpallatowmnin pesynsrar (INSERT,
UPDATE, DELETE, CREATE, DROP u T. n.), 4ocTato4yHO NpoCTO HanucaTb
komaHay SQL BHyTpu koga Ha PL/pgSQL Kak oTAenbHblin onepaTop.

Kak n BblpaxkeHus, KOMaHAbl NOAroTaBNMBalOTCA, a nepeMeHHble PL/pgSQL
CTaHOBATCA NapameTpamun. 3T0 MNO3BONSAET 3aKellMpoBaTb pasobpaHHbIi
(W cnnaHMpoBaHHbI) 3anpoc.

Takmm e 06pa3oM MOXHO BbI3BaTb U 00bIYHbIN 3anpoc SELECT, a ecnu
ero pesy/nbrar He BaxXeH — Torga knwyeBoe cnoso SELECT Hago
3aMeHnTb Ha PERFORM. 310 yao6HO A/151 Bbi3oBa OYHKLUMIA C NOB0YHbLIM
apdpekTom. Ecnun 3anpoc HaumHaetcs ¢ WITH, ero Heo6xoammo
«06epHyTb» B SELECT (4TO6bI B KOHEYHOM MTOrE 3anpoc HaunHascH

Ha PERFORM).

HanomHuM Takxke, 4To B nognporpaMmmax Hesb3s UCMNOo/b30BaTth Cr1y)XXebHble
KoMaHgbl, Takne kak VACUUM, REINDEX n T1. n.

KomaHgbl COMMIT n ROLLBACK ponyckatoTcsa TObLKO B npoLenypax
N B aHOHUMHbIX 6/10Kax koga (BbinonHAeMbIx SQL-komaHaon DO).

https://postgrespro.ru/docs/postagresql/16/plpasqgl-statements#PLPGSQL-ST
ATEMENTS-GENERAL-SQL
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KomaH/bI, He BO3BpaIlaloliye pe3yjIbTaT

Ecin pesyJibTaT 3ampoca He Hy>keH, 3aMeHsseM SELECT Ha PERFORM:

=> CREATE FUNCTION do_something() RETURNS void
AS $%
BEGIN
RAISE NOTICE 'Yto-TO0 cpenanochb.';
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION

=> DO $$
BEGIN

PERFORM do_something();
END

$$;

NOTICE: YT0-TO cpenanochb.
DO

BuyTpH PL/pgSQL MO>KHO HUCII0JIH30BaTh 6e3 M3MeHeHHH IIPaKTHYeCKH JTI06bIe KOMaHAbI SQL, He BO3BpalaloIye pe3yIbTaT:

=> DO $$

BEGIN
CREATE TABLE test(n integer);
INSERT INTO test VALUES (1),(2),(3);
UPDATE test SET n = n + 1 WHERE n > 1;
DELETE FROM test WHERE n = 1;
DROP TABLE test;

END

$$;

VipaBJjieHHEe TPaH3aKIUsAMH B IPOLeypax

B mporeypax (1 B aHOHUMHBIX G6JI0KaX Ko/a) Ha PL/pgSQL MOYKHO HCIIO/Ib30BAaTh KOMAaH/IbI YIIPABIEHUS TPAH3aKIIUSIMU:
=> CREATE TABLE test(n integer);
CREATE TABLE

=> CREATE PROCEDURE foo()

AS $$

BEGIN
INSERT INTO test VALUES (1);
COMMIT;
INSERT INTO test VALUES (2);
ROLLBACK;

END

$$ LANGUAGE plpgsql;

CREATE PROCEDURE

=> CALL foo();

CALL

=> SELECT * FROM test;

n

1
(1 row)

JleiCTBYIOT OIIpefie/IeHHbIe OTpaHUYeHHs. Bo-IIepBhIX, IPOIlelypa B TAKUX CIy4Yasx JO/DKHA caMa HauMHATh HOBYIO TPAH3AKITHIO,
a He BBITIOJIHATHCS B KOHTEKCTe yoKe Ha4aToH paHee.

=> BEGIN;
BEGIN

=> CALL foo(); -- owubka



ERROR: invalid transaction termination
CONTEXT: PL/pgSQL function foo() line 4 at COMMIT

=> ROLLBACK;

ROLLBACK

BO-BTOPEIX, B CTeKe BEI30BOB IIPOIIeAYPEI He I0JDKHO GBITH HUUETo, KpoMe oIrepaTopoB CALL.

WHBIMU CJIOBaMH, €CJIU IIPOLIe/yPa BEISBIBAET IIPOIIeyPY, KOTOpast BBI3BIBAET IIPOLIEAYPY... KOTOPAs BHIIIOIHSIET KOMaH/Y
yIIpaBJIeHUs TpaH3aKIIHel, To Bce paGoTaeT:

=> CREATE OR REPLACE PROCEDURE foo()
AS $$
BEGIN
CALL bar();
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

=> CREATE PROCEDURE bar()
AS $$
BEGIN
CALL baz();
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

=> CREATE PROCEDURE baz()
AS $$
BEGIN
COMMIT;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
=> CALL foo(); -- pabotaert
CALL

Ho CcTOHUT B 3TOM IfeII0UKe IIOSIBUTHCS, HAIIpPUMeD, BEI30BY QYHKITHH, TO II0JTy4aeTcsl, YTO TPaH3aKIKs JO/DKHA 3aBePIIUThCA I7ie-
TO «II0Cepe/iiHe» OllepaTopa, B KOHTEeKCTe KOTOPOTo BhI3bIBaeTcd 9Ta GyHKIM, HartpuMep SELECT. 3To HeflOIIyCTHMO, IT0JIydaeM
OIIIHOKY:

=> CREATE FUNCTION qux() RETURNS void
AS $%
BEGIN
CALL bar();
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION
=> SELECT qux(); -- ouwwubka

ERROR: invalid transaction termination

CONTEXT: PL/pgSQL function baz() line 3 at COMMIT
SQL statement "CALL baz()"

PL/pgSQL function bar() line 3 at CALL

SQL statement "CALL bar()"

PL/pgSQL function qux() line 3 at CALL
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OpfHa cTpoka pesynbrara Posgres

SELECT ... INTO

ToJTyueHHe TiepBOH M0 MOPSIIKY CTPOKU pe3y/bTaTa

O/iHad repemMeHHass COCTaBHOI'O THUIlA
WK 1oaxosiiee KoJIMueCTBO CKa/IAPHBIX IMepeMeHHbIX

INSERT, UPDATE, DELETE RETURNING ... INTO

ToJiyyeHre BCTaB/IeHHOW (M3MeHEeHHOM, y/la/leHHOW) CTPOKU

O/iHad rnepemMeHHas COCTaBHOI'O THUIlA
WJIN MoAX0AA111ee KO/IMUYECTBO CKa/IAPHBIX INMePEMEHHBIX

Ecnu pesynsrar 3anpoca BaXeH, ero MoXHo nosly4y1Ttb C NOMOLLbIO dopasbl
INTO B 0gHY NepeMeHHy COCTaBHOIO TUMNa WUan B HECKOJIbKO CKaIAPHbIX
nepemMeHHbIX. Ecnun 3anpoc Bo3BpaLlaeT HECKO/IbKO CTPOK, B NEepPeMEHHYH0
nonageT TONbKO nepsas 13 HMX (MOPSA0K MOXHO rapaHTMpoBaTb opasoi
ORDER BY). Ecnu 3anpoc He Bo3BpallaeT H1 O4HOI CTPOKKU, NepeMeHHas
NnoslyunT HeonpeaeneHHoe 3HayeHue.

AHanornyHo MoxXxHo ncnosib3osatb komaHabl INSERT, UPDATE, DELETE
¢ tbpazot RETURNING. Otanyme cocTouT B TOM, YTO 3TN KOMaHpbl He
[O/MKHbI BO3BpaLlarb 601ee 04HOM CTPOKM — 3TO NPUBELET K OLLIMOKe, Tak
Kak HeT cnocoba ykasartb, Kakas U3 CTPOK CUMTaeTCs «NepBon».

https://postgrespro.ru/docs/postgresal/16/plpgsgl-statements#PLPGSQL-ST
ATEMENTS-SOL-ONEROW

Ecnn 3anpoc Bo3BpallaeT HECKOIbKO CTPOK, U3 KOTOPbIX NCMO/b3YEeTCA
TONbLKO OfHa, 3TO CKOopee BCEro roBOPUT O TOM, YTO 3anpoc HanmcaH
HenpasuibHO. PL/pgSQL mMoxeT coobuaTb 0 Takoi Nof403pUTE/TbHOM
cutyauum (M 0 HEKOTOPbIX APYruX).

https://postgrespro.ru/docs/postgresgl/16/plpgsqgl-development-tips#PLPGS
QL-EXTRA-CHECKS

Bonee LWMpOKUMY BO3MOXHOCTAMU 0618 aeT CTOPOHHEee pacLunpeHue
plpgsqgl_check (aBTop — MaBen Ctexyrne).

https://github.com/okbob/plpgsgl check
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KomaH/IbI, BO3BpaIIaOIIie OJHy CTPOKY

HaBepHoe, Hau6oJIee YacTo UcIoab3yeTcsd B PL/pgSQL xomaHa SELECT, Bo3Bpalamas ofHY CTPOKy. IIprMep BEIBOAUT OFHY
CTPOKY, XOTd 3aIIpOC BHYTPH aHOHUMHOTO0 6JI0Ka BO3BpalllaeT /iBe:

=> CREATE TABLE t(id integer, code text);
CREATE TABLE

=> INSERT INTO t VALUES (1, 'Pa3'), (2, '@llea');
INSERT 0 2

=> DO $$

DECLARE
r record;

BEGIN
SELECT id, code INTO r FROM t;
RAISE NOTICE '%', r;

END

$$;

NOTICE: (1,Pa3)
DO

Ob6paTuTe BHUMaHHUe, UTO B IpPUBeZIeHHOM Kofie PostgreSQL ecTh KOHCTPYKIIHS, 0UeHb IToxXoxkad Ha SQL-komaHzay SELECT INTO, B
KoTopoi rocsie INTO ykasbIBaeTcsd UMsI HOBOM Ta6JIHIIB, CO3/jaolelicsl M HalloIHsoIecs pesyIbTaTaMu 3ampoca. B PL/pgSQL
JIsL pellleHUs TaKOM 3a/{auy Hy>KHO MCII0JIb30BaTh 9KBUBaJIeHTHBINM cuHTaKchuc CREATE TABLE ... AS SELECT.

Komanze! INSERT, UPDATE, DELETE Toke MOI'yT BO3BpalllaThk pe3yabTaT ¢ HoMOIb0 ¢ppasel RETURNING. X MOXKHO
HUCII0Ib30BaTh B PL/pgSQL TouHO Tak ke, Kak SELECT, no6aBuB ¢ppasy INTO:

=> DO $$

DECLARE
r record;

BEGIN
UPDATE t SET code = code || '!' WHERE id = 1 RETURNING * INTO r;
RAISE NOTICE 'U3meHunu: %', r;

END

$$;

NOTICE: W3MeHunu: (1,Pa3!)

DO

IIpoBepKH NPHU CO3AAHUHU U IIPU BHIIOJTHEHUH MOANIPOrpaMM

PL/pgSQL Mo>KeT BbIZIaBaTh IIpelyIIpesk/ieHHsl B HEKOTOPBIX II003PUTEIbHBIX CIydasix. /IJIg 3TOro Hazlo yCTaHOBUTE IIapaMeTp
(3HayeHHe 110 YMOJIYaHUIO — None):

=> SET plpgsql.extra_warnings = 'all’;

SET
=> CREATE PROCEDURE bugs(INOUT a integer)
AS $$
DECLARE
a integer;
b integer;
BEGIN
SELECT id INTO a, b FROM t;
END

$$ LANGUAGE plpgsql;

WARNING: variable "a" shadows a previously defined variable
LINE 4: a integer;

CREATE PROCEDURE

JTO IpeAyIIpesKIeHHe 0 IIePEeKPIBAIOIUX APYT APYra OIpe/ieIeHHUSIX IIepeMeHHBIX.

=> CALL bugs(42);



WARNING: query returned more than one row

HINT: Make sure the query returns a single row, or use LIMIT 1.

WARNING: number of source and target fields in assignment does not match
DETAIL: strict multi_assignment check of extra_warnings is active.

HINT: Make sure the query returns the exact list of columns.

a

42

(1 row)

A 37eck MBI BUZIUM 1B NIpeAyIIpe)kaeHHsI BpeMeHU BBIITOJTHEHHS: 3aIIpoc BepHYJI 60jIee OJJHOM CTPOKHY, a B ITpefiyioskeHuu INTO
YKa3aHO HeBepHOe YHCJI0 ITapaMeTpoB (PL/pgSQL MpHCBOUT BTOPOMY HeOIIpe/je/leHHOe 3SHadeHHe). [[pyTux IIPOBEPOK B
HaCToslllee BpeMs He IIpelyCMOTPEHO0, HO OHU MOTYT IIOSIBUTHCS B CJIeYIOIIHNX BepcHsix PostgreSQL.

3HaueHHe IMapaMeTpa plpgsql.extra_warnings MO>KHO OTPaHHYUTD TOJIBKO OIIpefieIeHHBIMU IIPOBePKaMU. AHAIOTHYIHBIN
rapameTp plpgsql.extra_errors 6y/ieT IPUBOJUTE He K IIPeyIIPeKAeHUAM, a K OIIHOKaM.

=> RESET plpgsql.extra_warnings;

CropoHHee pacimupeHHe plpgsql_check, HanucaHHoe U pa3BuBaeMoe I1aBoM CTexyJle, II03BOJIsIET IIPOBEPUTH KoJ 60J1ee
ZleTaJbHO. PacIIipeHHe y)ke YCTaHOBJIEHO B BUPTyaIbHOM MallllHe Kypca.

=> CREATE SCHEMA plpgsql_check;

CREATE SCHEMA

=> CREATE EXTENSION plpgsql_check SCHEMA plpgsql_check;

CREATE EXTENSION

=> SELECT * FROM plpgsql_check.plpgsql_check_function('bugs(integer)');

plpgsql check function
warning:00000:5:statement block:parameter "a" is shadowed
Detail: Local variable shadows function parameter.
warning:00000:6:SQL statement:too few attributes for target variables
Detail: There are more target variables than output columns in query.
Hint: Check target variables in SELECT INTO statement.
warning extra:00000:3:DECLARE:never read variable "a"
warning extra:00000:4:DECLARE:never read variable "b"
warning extra:00000:unused parameter "a"
warning extra:00000:unmodified OUT variable "a"
(9 rows)

JlOTIIOJTHUTEJILHO O6Hapy7KeHLI HENCIIOJIb3yeMBbI€ IIEpeMEeHHBIE U TOT Cl)aKT, YTO BBIXOJHOMY IIapaMeTPy He ITPHCBauBa€TCA
3Ha4YeHHe.

PacurupeHHe IMeeT MHO’KeCTBO BO3MOKHOCTeH JI/Is1 0GHApy»KeHHsI ITpo6JIeM B Kojie, B TOM YHCJIe U Ha dTalle BHIIIOTHEHHS.
KpoMe TOro, pacIupeHre BKIIOUAeT U IPOGHIIMPOBIITHIK 11 Ifesled onTuMu3anuu PL/pgSQL-koza.

VceTpaHeHNe HEOJHO3HAYHOCTEeH HMEHOBaHUSI

IToJTyIUTCS JTU BBITIOJTHUTD CJIeIYFOIIIHH KO/ ?

=> DO $%
DECLARE
id integer := 1;
code text;
BEGIN
SELECT id, code INTO id, code
FROM t WHERE id = id;
RAISE NOTICE '%, %', id, code;
END
$%$;

ERROR: column reference "id" is ambiguous

LINE 1: SELECT id, code FROM t WHERE id = id

DETAIL: It could refer to either a PL/pgSQL variable or a table column.
QUERY: SELECT id, code FROM t WHERE id = id

CONTEXT: PL/pgSQL function inline code block line 6 at SQL statement

He mostyuuTcs u3-3a HeofHosHayHOCTH B SELECT: id MoyKeT 03Ha4aTh ¥ UM CTOJIOIA, U UM IlepeMeHHOH. [IprdeM Bo gpase
INTO He0ofTHO3HAYHOCTH HET — OHA OTHOCUTCS TOJIBKO K PL/pgSQL. B coob1ieHuH, KCTaTH, BUAHO, Kak PL/pgSQL BEIpesaeT ¢ppasy
INTO, nipexxe ueM IrepefiaTs 3arpoc B SQL.



ECTh HECKOJIBKO ITI0/IX0Z[0B K yCTpaHEHUIO Heo;[HO?;Ha‘IHOCTEI;I.

I[IepBEIii COCTOUT B TOM, YTOOHI HEOTHO3HAYHOCTEH He JIOITYCKATh. /I 3TOTO0 K IIepeMeHHEIM 00aBIIII0T ITpeHKC, KOTOPHIH
0GBIYHO BEIGHUPAETCS B 3aBUCUMOCTH OT «KJIacca» IIepeMeHHOM, HalTpuMep:

e /i1 mapaMeTpoB p_ (parameter);
e /11 066IUHEIX ITepeMeHHBIX | (local) mim v_ (variable);
e JI71s1 KOHCTAHT C_ (constant);

JTO IIPOCTOH U JIeHICTBEHHBIH CII0C00, eCITH UCII0Ib30BaTh er0 CHCTeMaTHYeCKH B HUKOI/IA He HCII0Ib30BaTh IpedUKCH B
HMMeHax CTOJI6II0B. K MHHycaM MOKHO OTHECTH HEKOTOPYIO HepSIIUIMBOCTH U ITECTPOTY KO/ M3-3a JIUIITHHX I10/{9e PKIBAHHH.

BOT Kak 3TO MOJKeT BBIIVIA/IETH B HAIlleM ciaydae:

=> DO $$
DECLARE
1 _id integer := 1;
1_code text;
BEGIN
SELECT id, code INTO 1_id, 1_code
FROM t WHERE id = 1_id;
RAISE NOTICE 's%, %', 1_id, 1_code;
END
$%;

NOTICE: 1, Pas!
DO

BTopoii c110co6 COCTOUT B UCII0/Ib30BaHUM KBaTUGUITHPOBAHHBIX UMeH — K UMeHU 06'beKTa uepe3 TOUKY AOIIUChIBaeTCS
YTOUYHSIOIIUY KBaTUPUKATOP:

® 711 CTOJIGIIA — MMSI T IICEBJIOHUM TaGJIHIIbL;
® I IlepeMeHHOMH — MeTKy 6JI0Ka;
® JUII TapaMeTpa — UMsI QYHKIIHH.

Taxoii crioco6 60Jiee «4eCTHBIM», UeM fobaBieHHe IPedHUKCOB, IIOCKOIBKY paboTaeT /I JTI06hIX Ha3BaHUM CTOJIOIOB.

Bot kak 6y11eT BBIIVIAIETH HAIll IIPUMEP C UCIIOJIb30BaHUEM KBE{JII/I(l)I/IKaTOPOBI

=> DO $$
<<local>>
DECLARE
id integer := 1;
code text;
BEGIN
SELECT t.id, t.code INTO local.id, local.code
FROM t WHERE t.id = local.id;
RAISE NOTICE ‘%, %', id, code;
END
$$;

NOTICE: 1, Pas!
DO

TpeTuit BapuaHT — YCTaHOBUTD IPUOPHUTET IIepeMeHHBIX HaJ, CT0JI6IIaMK HMIM Ha060pOT, CTOJI6II0B HaJ, llepeMeHHBIMHU. 3a 3TO0
oTBeuaeT KOHQUTypaIMOHHBIN ITapaMeTp plpgsql.variable_conflict. Ero Bo3MoskHBIe 3HaUeHHs use_column, use_variable u error.

B psifie CJIy4aeB 3TO YIIPOILAET paspelleHHe KOHGIHUKTOB, HO He YCTpaHseT UX II0JHOCTELI0. KpoMe TOro, HesIBHOE IIPaBHIIO
(KOTOPOE, K TOMY >Ke, MOKeT BHe3aITHO IIOMEeHSIThCS) HelIpeMeHHO IIPHUBeZIeT K TOMY, UTO KaKoH-To Koj, OyZeT BBIIOIHATLCI He
TaK, KaK IIpeJIIosarai pa3paboTIuK.

TeM He MeHee IIpUBeieM IIpUMep. 37ech YCTaHABJIUBAETCS IIPUOPUTET ITIepeMeHHBIX, II03TOMY JJOCTaTOYHO KBaIUQHUITHPOBATh
TOJIBKO CTOJIGITHI TaOIUITHL:

=> SET plpgsql.variable_conflict = use_variable;
SET

=> DO $%$
DECLARE
id integer := 1;
code text;
BEGIN
SELECT t.id, t.code INTO id, code
FROM t WHERE t.id = id;
RAISE NOTICE '%, %', id, code;
END
$$;



NOTICE: 1, Pas!
DO

=> RESET plpgsql.variable_conflict;
RESET
=> SHOW plpgsql.variable_conflict;

plpgsql.variable conflict

error
(1 row)

Kaxoii crioco6 BeIGpaTh — /J[eJI0 OIIbITa M BKyca. MBI peKoOMeH/lyeM OCTaHOBHUTBCS JIMO0 Ha IIepBOM (IIpeHKCHI), TU60 Ha BTOPOM
(kBaIMQUKATOPEI), U He CMEeITNBATh UX B OJJHOM IIPOEKTe, II0CKOJIBbKY CHCTeMaTHYHOCTh KpaiiHe Ba>KHa JjI1 006JIeTUeHHUs
TIOHMMaHUA KOJa.

B Kypce MbI 6y/1eM HCIIOJIb30BaTh BTOpOIZ CIT0C06, HO TOJILKO B TEX cIy4asX, Korja aTo ,I[eI;ICTBI/ITeJII)HO HeOﬁXOﬂI/IMO — YTO6HI HE
3arpoMosKaaTh IIPUMEPHL.

OJHaKo B Kojie, IIpefHasHaYeHHOM IS HpOMLIH.UIeHHOfI JKCITyaTallu, AYMaThb O HEOAHO3HAYHOCTAX HaZl0 BCerjga: HeT HUKaKOH
rapaHTHH, YTO 3aBTpa B TH6HHH€ He II0IBUTCI HOBBIA CTOJIGELI C UMeHeM, COBIIaZaI0IIUM C Balllel HepeMeHHOfI!



[1lpoBepKa pe3ynsrarta Pogga’?é%

INTO STRICT

rapaHTysl TOJTyYeHHs POBHO OZJHOW CTPOKH — HU 0O0JIbllle, HU MeHbIIIe

Hunarnoctrika ROW_COUNT

YKCJIO CTPOK, BO3BpaIlleHHbIX (00paboTaHHbIX) MocaeqHel kKoMaHzaon SQL

[TepemenHass FOUND

rocie KoMaH bl SQL: MCTHHA, ecii KOMaH/a BepHy/a (obpaboTtana) CTpoKy
Toc/1e LMK/Ia: MPU3HaK TOro, YTO BBITIO/IHU/IACH XOTs Obl OfjHa UTeparys

[Nob6asuB Kk npegnoxeHunto INTO knoveBoe cnoso STRICT, mMbl noAyyYmm
rapaHTuIO TOro, YTO KOMaH4a BepHya nunm obpaboTasia pOBHO OOHY
CTPOKY — MHave 6yaet 3athmnkcmpoBaHa oLLInoKa.

Kpome TOoro, MOXHO y3HaTb CTaTyC TO/IbKO YTO BbINO/IHEHHON KOMaHabl SQL
(ecnu oHa He 3aBepLuMniach owmnbkoi). 151 3TOro ecTb ABa cnocoba.

Bo-nepBbiX, MOXHO MOTYYMUTb YNC/I0 CTPOK, 3aTPOHYTbIX KOMaHZO0M,
¢ nomouwbio KOHCTpyKunn GET DIAGNOSTICS.

Bo-BTOpLIX, crneymanbHada norndeckada nepemeHHaa FOUND nokasbiBaer,
6b1 N 06paboTaHbl KOMaHAOM XOTS Obl KakMe-To AaHHbIe.

MepemeHHyt0o FOUND MOXHO MCNOMb30BaTh W Kak MHAUKaTop Toro,
4TO Te/10 LMKIa BbIMNOSIHNIOCh MUHUMYM O4VH pas.

https://postgrespro.ru/docs/postgresal/16/plpgsgl-statements#PLPGSQL-ST
ATEMENTS-DIAGNOSTICS
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PoBHO ogHa CTpOKa

YTO IPOM30UIET, €CJTH 3aIIPOC BepHeT HeCKOIBLKO CTPOK?

=> DO $$

DECLARE
r record;

BEGIN
SELECT id, code INTO r FROM t;
RAISE NOTICE '%', r;

END

$$;

NOTICE: (2,[0sa)
DO

B riepemMeHHyI0 Oy/ieT 3aIlllcaHa TOJIBKO IlepBas cTpoKa. IIocKoIbKy MBI He ykasaau ORDER BY, To ITOpsifoK CTPOK B 06111eM
cIy4ae HellpeficKasyeM:

=> SELECT * FROM t;

ITockonbKy B kKoMaHax INSERT, UPDATE, DELETE HeT BO3MOKHOCTH yKa3aTh IIOPA/IOK CTPOK, TO KOMaH/a, 3aTparuBarlas
HECKOJIbKO CTPOK, IPUBOJHUT K OIIHOKE:

=> DO $$

DECLARE
r record;

BEGIN
UPDATE t SET code = code || '!"' RETURNING * INTO r;
RAISE NOTICE 'U3meHunu: %', r;

END

$$;

ERROR: query returned more than one row
HINT: Make sure the query returns a single row, or use LIMIT 1.
CONTEXT: PL/pgSQL function inline code block line 5 at SQL statement

A ecJ1d 3aIIpoC He BepHeT HU OJ{HOM CTPOKHU?

=> DO $$
DECLARE
r record;
BEGIN
ro:= (-1,"'111");
SELECT id, code INTO r FROM t WHERE false;
RAISE NOTICE '%', r;
END
$$;

NOTICE: (,)
DO

ITepeMeHHEIe OYAyT COflep>KaTh Heollpe/jeleHHbIe SHaUeHHs.
To >xe oTHOoCcHTCS M KoMaHAaM INSERT, UPDATE, DELETE. Hanmpumep:

=> DO $$
DECLARE
r record;
BEGIN
UPDATE t SET code = code || '!' WHERE id = -1
RETURNING * INTO r;
RAISE NOTICE 'WU3meHunu: %', r;
END
$%$;

NOTICE: W3MeHunu: (,)
DO

HHorza xoueTcs 6BITh YBePEHHBIM, UTO B Pe3y/IbTaTe BRIOOPKH I10/Iy4r/Iach POBHO O/JHa CTPOKA: HU 60JIblIIe, HU MeHbIIle. B sTom
cIy4ae yE0OHO BOCIIOIb30BaThCs ¢ppasoif INTO STRICT:



=> DO $$

DECLARE
r record;

BEGIN
SELECT id, code INTO STRICT r FROM t;
RAISE NOTICE '%', r;

END

$$;

ERROR: query returned more than one row
HINT: Make sure the query returns a single row, or use LIMIT 1.
CONTEXT: PL/pgSQL function inline_code block line 5 at SQL statement

=> DO $$

DECLARE
r record;

BEGIN
SELECT id, code INTO STRICT r FROM t WHERE false;
RAISE NOTICE '%', r;

END

$$;

ERROR: query returned no rows
CONTEXT: PL/pgSQL function inline code block line 5 at SQL statement

Kak MbI Bufiesid, koMmaH/pl INSERT, UPDATE, DELETE, 3saTparuBarlfrie HeCKOJIBKO CTPOK, IIPUBOAAT K ommbOKe. ®pasa STRICT
T103BOJIgeT TapaHTUPOBATh, YTO CTPOKa Oy/ieT POBHO 0JHa (a He HOJIb):

=> DO $$

DECLARE
r record;

BEGIN
UPDATE t SET code = code || '!' WHERE id = -1 RETURNING * INTO STRICT r;
RAISE NOTICE 'WU3meHunu: %', r;

END

$$;

ERROR: query returned no rows
CONTEXT: PL/pgSQL function inline code block line 5 at SQL statement

ﬂIHHaH]IpOBeIﬂGiCOCTOﬂ}H{ﬂ

Jpyrast BOSMO>KHOCTb — IIPOBEPSATE COCTOSIHMeE II0C/IelHEM BBIITOJTHEHHOM SQL-KOMaH/bL:

® KomaHpa GET DIAGNOSTICS 1103B0JIsIET IIOJIYYUTh KOJIMYECTBO 3aTPOHYTHIX CTPOoK (ROW_COUNT);
e IIpenorpeesieHHas JorudecKkas nepeMeHHass FOUND nokassIBaeT, ObLIa JIU 3aTPOHYTa X0Ts OBl O/THA CTPOKA.

=> DO $$
DECLARE
r record;
rowcount integer;
BEGIN
SELECT id, code INTO r FROM t WHERE false;

GET DIAGNOSTICS rowcount := ROW_COUNT;
RAISE NOTICE 'rowcount = %', rowcount;
RAISE NOTICE 'found = %', FOUND;

END

$$;

NOTICE: rowcount = 0
NOTICE: found = f
DO

=> DO $$
DECLARE
r record;
rowcount integer;
BEGIN
SELECT id, code INTO r FROM t;

GET DIAGNOSTICS rowcount := ROW_COUNT;
RAISE NOTICE 'rowcount = %', rowcount;
RAISE NOTICE 'found = %', FOUND;

END

$$;

NOTICE: rowcount =1
NOTICE: found =t
DO



3aMeThTe: JUarHOCTUKA He I103BOJIsIeT 00HAPYKUTh, UTO 3aIIpOCY COOTBETCTBYeT HECKOJIBKO CTPOK. JJIeMeHT JUarHOCTHUKHU
ROW_COUNT Bo3BpalaeT efUHHUITY, TaK KaK TOJIbKO 0/{Ha CTPOKa U3 II0JIy4eHHOTo Habopa 6bla IIoMellleHa B IIepeMeHHYIO I.
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TabnnyHble PYyHKUNY Pos{gres

Ctpoku 3arpoca
RETURN QUERY 3anpoc;

OpHa cTpoka

RETURN NEXT BblpaxeHune ; ec/1u Hem 6le06Hle napajvlempoe
RETURN NEXT; ec/u ecmb 8bIXOOHbIe NApAMemphbl
OcobeHHOCTH

CTPOKHU JI00aBISIFOTCS K pe3y/ibTary,
HO BBITIOJIHeHHe (DYHKLIMU He TIpeKpalliaeTcs

KOMaH/Ibl MO’KHO BBITIOJTHATH HECKOJTBKO pa3
pe3y/ibTaT He BO3BpalllaeTcsl, MoKa (PyHKLUsSI He 3aBepIIMTCS

UT0o6bI co3gatb Ha PL/pgSQL TabnunyHyo oyHKUMIO, HY)XXHO OObABUTL
ee kak RETURNS SETOF nnim RETURNS TABLE (To4HO Tak e,
Kak n gna SQL).

OTAe/ibHble 3N1eMEHTLI BO3BpAaLLaeMOoro 3HayeHns qoopmMunpyoTcs

B cneunasnbHoMm bydoepe komaHgamm RETURN QUERY n(nnm) RETURN
NEXT. 3Tn onepartopbl He 3aBepLlaloT BbINO/IHEHNE, UX BbI30BbI MOXHO
CMeLUMBaTh M BbI3blBaTb HECKO/IbKO pa3 B Tesie PYHKLUUK, MPU 3TOM KX
pe3ynbrarbl 6yayT 06beanHeHbl. Mo okoHYaHUn paboTbl PYHKUMK (BbI3OB
RETURN 6e3 napamMeTpoB uin OCTUXEHME KOHLA ee Tena) byaet
BO3BpaLleH pe3ynbTUPYLLNA HAbop CTPOK 13 Bydepa.

Ecnn nocne BbINOAHEHNSA oanHOYHON KomaHabl RETURN QUERY 3anpoc
BbINONIHEHNE ByAeT 3aBepLUeHO, TO pe3y/ibTaTr (PYHKUMN ByAeT Taknum xe,
Kak B criydae SQL-oyHKUMK, coaepxalleinn aToT 3arnpoc B Ka4yecTBe
nocnegHero. OgHako 3anpoc 13 SQL-goyHKUMM MMEET LaHChl ObITb
nogcrtaBneHHbIM B 06bemM/OWMIA 3anpoc, a B ciiydae PL/pgSQL aTo
NCKMHYEHO.

KomaHga RETURN NEXT HakannvBaeT pe3ysistar (OyHKUMN NOCTPOYUHO,
OHa noxoxa Ha 06bl4HbI RETURN, HO, Kak Mbl y)Xe oTMevasn,

He npekpallaeT BbINO/IHEHNE (PyHKUMN, a A0b6aBSeT BO3Bpallaemoe
3Ha4yeHne B Ka4eCcTBe O4epeaHO CTPOKN ByayLLEero pesynbsrata.

Taknm obpasom, komaHabl RETURN NEXT 1 RETURN QUERY
He paboTatoT Kak yield B oyHKUMSAX-reHepaTopax CoBPeMEHHbIX A3bIKOB.

https://postgrespro.ru/docs/postgresgl/16/plpgsqgl-control-structures#PLPGS
QL-STATEMENTS-RETURNING
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Tabm4HbIe QYHKITUHI

IIpumMmep TabuuHOM GyHKIMU Ha PL/pgSQL:

=> CREATE FUNCTION t() RETURNS TABLE(LIKE t)

AS $$
BEGIN
RETURN QUERY SELECT id, code FROM t ORDER BY id;
END
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION

=> SELECT * FROM t();

Jpyroit BapuaHT — BO3BpalllaTh 3Ha4eHHUsI IIOCTPOYHO.

=> CREATE FUNCTION days_of_week() RETURNS SETOF text

AS $$
BEGIN
FOR i IN 7 .. 13 LOOP
RETURN NEXT to_char(to_date(i::text,'J'), 'TMDy');
END LOOP;
END;
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION
=> SELECT * FROM days_of_week() WITH ORDINALITY;

days of week | ordinality

Bc
(7 rows)

ITouemy QpyHKIHS 06bsaBIeHA Kak STABLE, a He kak IMMUTABLE?

Ha 1niepBBIi B3IJIS/ KayKeTCs, UTO IIPHU ITIOBTOPHBIX BhI30BaxX QYHKIUS 6yZieT BO3BpaIllaTh TOT YKe pe3yabTaT, HO Ha CaMoM JieJle OH
HesIBHO 3aBHCHUT OT TeKyIlleH JIOKaIH:

=> SET lc_time = 'en_US.UTF8';
SET
=> SELECT * FROM days_of_week() WITH ORDINALITY;

days of week | ordinality

| 1
Tue | 2
Wed | 3
Thu | 4
Fri | 5
Sat | 6
Sun | 7
(7 rows)

E1re olH IpHUMep WUTICTPHUPYeT «CMeIllaHHBIN» IIOAX0A. 3/1eCh MBI co3fiaeM QYHKITHIO, KOTOpasi BO3BpaIllaeT CIICOK
TIOJIIPOTpaMM U3 CBOEH CXeMBI. dyIeMeHT AuarHocTUKH PG_ROUTINE_OID 1103BoJisieT GYHKIIUY IIOJIYUYUTE CBOM 0id:



=> CREATE FUNCTION where_am_i() RETURNS TABLE(name text, isitme text)
AS $$

DECLARE
my_oid oid;
schema_oid oid;
BEGIN
GET DIAGNOSTICS my_oid := PG_ROUTINE_OID;
-- oid cxemsbl
schema_oid := pronamespace FROM pg_proc WHERE oid = my_oid;
-- 3aronosok
name := '=== Cxema: ' || schema_oid::regnamespace;
RETURN NEXT; -- 3aroJsiloBoK C Ha3BaHWEM CXeMsbl

-- CnMcok nopmnporpamm
RETURN QUERY
SELECT proname::text, CASE WHEN oid = my_oid THEN 'It''s me!' END
FROM pg_proc
WHERE pronamespace = schema_oid
ORDER BY 1;
END
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION
IIpo6yeM BBI3OB:

=> SELECT * FROM where_am_i();

name | isitme
................... e e oo oo
=== (xeMa: public
bar
baz
bugs

days of week
do_something
foo

qux

t

where am i
(10 rows)

It's me!
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Toru Posygres

PL/pgSQL tecHo vHTerprposaH ¢ SQL

B TIPOLIeIYPHOM KO/Ie MOYKHO BBITIOTHSTE 3arpPOChI
(odopmiieHHbIE KaK BbIpaXKeHUsI WU OT/e/IbHbIe KOMaH/bI)

B 3aIipocax MOYKHO HCII0/Ib30BaTh MlepeMeHHbIe
MOYKHO TIO/Ty4aTh pe3y/IbTaThl 3alPOCOB U UX CTaTyC

Hy>xHO c/ieuTh 3a HEOJHO3HAUHOCTSIMU pa3pelleHusi UMeH

11



of] PROFESSIONAL

Mpaktuka L) Posigras

1. Harmmmre dynakiuyio add_author ayis qo6aBieHnst HOBBIX

aBTOpPOB. DYHKIIUS [O/KHA TIPUHUMATh TPU NapaMeTpa

(bamunus, UMsi, 0TUECTBO) W BO3BpAlllaTh UeHTU(UKATOP

HOBOTO aBTOPA.

HpOBepre, UTO ITPUJIOKEHHE TTIO3BOJIAET AOGEIBJ'IHTI: dBTOPOB.

2. Hanmwre ¢pyHkumto buy_book ass mokynku kHUru. @yHKLYS
MIpUHUMaeT UeHTU(UKATOp KHUTH U YMeHbLLIaeT KOJIMueCTBO
TaKMX KHUT Ha CK/aJie Ha eivHuULy. Bo3Bpaijaemoe 3HaueHre

OTCYTCTBYET.

HpOBepre, uTo B «MarasuHe» MosiBU/I1aCb BO3MOYKHOCTh

IMOKYIIKW KHHUT.

1.

FUNCTION add_author(last_name text, first_name text,
text)

RETURNS integer

2.

FUNCTION buy_book(book_id integer)
RETURNS void

12

middle_ name

Bbl MOXeTe 06paTtnTb BHUMaAHME, YTO NP MOKYMNKe KHUT NPUIOXeHNe
NO3BONSAET «YNTU B MUHYC>». ECNN 6bl KOIMYECTBO KHUT XPaHWUI0Ch

B CTONOLE, NPOCTbIM 1N XOPOLLUMM peLleHrnem 6b1/10 6bl caenaTb
orpaHnyeHne CHECK. Ho B HalleM cnyyae KOSIM4ecTBO paccynuTbiBaeTCH,

1 Mbl OT/TOXUM HaMMcaHne NpPoBepKn 10 TeMbl «TPUITEPbI».



1. dyaknusa add_author

=> CREATE FUNCTION add_author(
last_name text,
first_name text,
middle_name text
) RETURNS integer
AS $$
DECLARE
author_id integer;
BEGIN
INSERT INTO authors(last_name, first_name, middle_name)
VALUES (last_name, first_name, middle_name)
RETURNING authors.author_id INTO author_id;
RETURN author_id;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

2. dyaknusa buy_book

=> CREATE FUNCTION buy book(book_id integer)
RETURNS void
AS $$
BEGIN
INSERT INTO operations(book_id, qty_change)
VALUES (book_id, -1);
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION
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[1pakTuka+ Pos{gres

Hammminute Urpy, B KOTOpOﬁ cepBep IbITAaeTCA yraaarh 3araiaHHoe
I10/1b30BdTe/IeM >KUBOTHOE, 3aldBas I10C/ieJOBaTe/IbHbIE
YTOUHSAIOIIMEe BOITPOCHI, HAa KOTOPhbIe MO>XHO OTBeUaTh «Ja»

UIIN «HEeT».

Ecnv cepBep TpeJjioKusl HerpaBU/IbHbIM BapUaHT, OH 3arpalivBaeT
y TI0/Tb30BaTe/Isi UMs1 X)KUBOTHOT'O M OT/IMUAIOIIIUK BOTIPOC. JTa HOBast
vH(OpMalus 3alIOMUHAeTCS U UCTI0/Ib3YeTCs B CJIEAYIOIIUX Urpax.

1. Co3patite TabnuIly 15 TIpeiCTaBAeHUs MH(POPMAIIUH.
2. Tlpugymaiite unTepdelic U peanusyiite HeobxouMbie QYHKIUU.
3. IIpoBepbTe peanu3aluto.

13

Mpumep gnasnora (mexay noabmMm):

— JTO MiekonuTaroLlee? — [a.
— OTO C/0H? — Her.
— Cpatocbk. KTo 3107 — KuT.
— Kak oT/in4nTb KuTa OT C/IoHa? — OH XunBeT B BoAe.

1. IHdhopmaumio yao6Ho npeacTaBuTb B BUAE ABOMYHOIO AepeBa.
BHYTPEHHWE Yy3Nbl XpaHAT BOMPOCHI, IMCTOBbIE Yy3/1bl — HA3BaHUS
)XUBOTHbIX. OANH U3 AOYEPHNX Y3/10B COOTBETCTBYET OTBETY «Aa», APYroi —
OTBETY «HET».

2. Mexay Bbl3oBamu yHKLMIA Haa0 nepegaBaTbh NHAOPMAaLUIO O TOM,

Ha KakoMm y3/fie AepeBa Mbl OCTAHOBU/INCH («KOHTEKCT» Ananora). @yHKuun
MOTYT ObITb, HANPUMEP, TAKUMMU.

* HauaTb Mrpy (HeT BXOAHOIO KOHTEKCTA):

FUNCTION start_game(OUT context integer, OUT question text)

* npoaosKeHUe urpbl (Nolyvyaem OTBET, BblAaeM criefyoLmnii Bonpoc):

FUNCTION continue_game(
INOUT context integer, IN answer boolean,
OUT you_win boolean, OUT question text)

* 3aBeplUeHue nrpbl (BHeCeHne nHgpopmalmn o HOBOM XNUBOTHOM):

FUNCTION end_game(
IN context integer, IN name text, IN question text)
RETURNS void



1. Ta6smita

=> CREATE DATABASE plpgsql_queries;

CREATE DATABASE

=> \c plpgsql_queries

You are now connected to database "plpgsql queries" as user "student".

=> CREATE TABLE animals(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
yes_id integer REFERENCES animals(id),
no_id integer REFERENCES animals(id),
name text

)i
CREATE TABLE

=> INSERT INTO animals(name) VALUES
('mnekonuTtaiwee'), ('cnon'), ('yepenaxa');

INSERT 0 3
=> UPDATE animals SET yes_id = 2, no_id = 3 WHERE id = 1;
UPDATE 1

=> SELECT * FROM animals ORDER BY id;

id | yes_id | no_id | name

B e R R
1| 2 | 3 | mnekonuTawwee
2 | | | cnoH
3 | | yepenaxa

(3 rows)

HepBaH CTpOKa CUHTAETCSa KOPHEM /IepeBa.
2. PyHKIUH

=> CREATE FUNCTION start_game(
OUT context integer,
OUT question text
)
AS $%
DECLARE
root_id CONSTANT integer := 1;
BEGIN
SELECT id, name||'?’
INTO context, question
FROM animals
WHERE id = root_id;
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION



=> CREATE FUNCTION continue_game(
INOUT context integer,
IN answer boolean,
OUT you_win boolean,
OUT question text
)
AS $$
DECLARE
new_context integer;
BEGIN
SELECT CASE WHEN answer THEN yes_id ELSE no_id END
INTO new_context
FROM animals
WHERE id = context;

IF new_context IS NULL THEN
you_win := NOT answer;
question := CASE

WHEN you_win THEN 'Cpaioch’
ELSE 'Bbl npourpanu’
END;

ELSE
SELECT id, null, name|]|'?’
INTO context, you_win, question
FROM animals
WHERE id = new_context;

END IF;

END
$$ LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE FUNCTION end_game (
IN context integer,
IN name text,
IN question text

) RETURNS void

AS $%

DECLARE
new_animal_id integer;
new_question_id integer;

BEGIN
INSERT INTO animals(name) VALUES (name)

RETURNING id INTO new_animal_id;
INSERT INTO animals(name) VALUES (question)
RETURNING id INTO new_question_id;

UPDATE animals SET yes_id = new_question_id
WHERE yes_id = context;
UPDATE animals SET no_id = new_question_id
WHERE no_id = context;
UPDATE animals SET yes_id = new_animal_id, no_id = context
WHERE id = new_question_id;

END

$$ LANGUAGE plpgsql;

CREATE FUNCTION

3. IIpuMep ceaHca UIPBI

3aragibIBaeM CJIOBO «KUT».
=> SELECT * FROM start_game();

context | question
......... e e e e e aa o
1 | mnekonuTawuee?
(1 row)
=> SELECT * FROM continue_game(1,true);

context | you win | question

=> SELECT * FROM continue_game(2,false);



context | you win | question

=> SELECT * FROM end_game(2, 'kut', 'xuBet B BOoge');

end_game

| Cpatwcbk

Teneps B TaGuIe:

=> SELECT * FROM animals ORDER BY id;

id | yes id | no_id | name

B R R
1| 5 | 3 | mnekonuTawwee
2 | | | cnown
3| | | yepenaxa
4 | | | KT
5 | 4 | 2 | xuBeT B BOME

CHOBa 3arafiajid «KuT».

=> SELECT * FROM start_game();

context |

=> SELECT * FROM continue_game(1,true);

question

context | you win | question

=> SELECT * FROM continue_game(5,true);

| xuBeT B BOpE?

context | you win | question

=> SELECT * FROM continue_game(4,true);

context | you win | question

=> \c postgres

You are now connected to database "postgres" as user

| Bbl npourpanu

=> DROP DATABASE plpgsql_queries;

DROP DATABASE

"student".



